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The material in this document has been subject to Agency technical and
policy review and approved for publication as an EPA report.  Mention of
trade names, products, or services does not convey, and should  not be
interpreted  as conveying, official EPA approval, endorsement, or
recommendation.
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1 INTRODUCTION

This project to expand the knowledge on household  dust testing methods was
undertaken by the U.S. Environmental Protection Agency (EPA) as part of a major
national effort to address the public health issue of childhood lead poisoning.  The
effort was given impetus by the CDC's statement on lead poisoning, which reduced the
level of concern for blood lead levels from 25 micrograms/ deciliter (µg/ d l) to 10 µg/ d l.
It has also been given impetus by the passage of the "Residential Lead-Based Paint
Hazard  Reduction Act of 1992," also known as "Title X."  In response to Title X, EPA is
proceed ing towards the development of health-based standards for house dust lead
levels.  To do this, appropriate methods for sampling house dust are needed.  As part
of this effort, numerous questions about house dust sampling have risen.  This study
was designed to address some of these questions.

This project was undertaken by the EPA Office of Pollution Prevention and Toxics
(OPPT) to evaluate house dust sampling methods and to assess the efficacy of typical
household  vacuuming on removing leaded dust from residential surfaces.  Dust-lead
sampling results from the National Survey of Lead-Based Paint in Housing (HUD
National Survey) are reexamined, based on new information collected  in this study
about the performance of the dust sampler used during that survey.

Two standard ized laboratory testing procedures were developed for this study.  The
first procedure was designed to characterize the performance of house dust samplers.
The second was designed to evaluate how well commercially available vacuum
cleaners collect dust from various surface types.  Three vacuum sampling methods and
one wipe sampling method were tested  by the first procedure.  These methods
included the "Farfel mod ified" H igh Volume Small Surface Sampler used in the
Baltimore Repair and Maintenance study (called  the BRM sampler is this report), the
Comprehensive Abatement Performance Study (CAPS) cyclone sampler, the Blue
Nozzle sampler, and the Department of Housing and Urban Development's (HUD)
wipe sampling method.  All of these sampling methods have been used in previous
EPA/ OPPT stud ies.  The second procedure was used to characterize four commercially
available household  vacuum cleaners ranging in price from $120 to $800.  The most
expensive vacuum cleaner was equipped with a high efficiency particulate air (HEPA)
filter.  The protocols for both testing procedures included using real house dust sieved
into six particle size classes ranging from 0 to 2,000 microns in size.  The dust was
applied  to five substrates commonly encountered  inside a residence: tile, wood
flooring, linoleum (sheet vinyl), upholstery, and carpet.

A secondary purpose of the project was to assess the amount of dust exhausted  into the
air while dust is being vacuumed.  The Federal government has concerns that routine
vacuuming of highly lead-contaminated  dust may create unseen health hazards by
polluting the air w ith lead particles.  Lead abatement specialists use vacuum cleaners
equipped with a HEPA filter to clean up lead-contaminated  dust.  The HEPA filters
prevent fine lead particles from escaping the vacuum cleaner through the exhaust and,
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thus, prevent a potential airborne lead hazard .  While vacuum cleaners fitted  w ith
HEPA filters are available, they usually are expensive and not read ily accessible to the
general public, although the situation is improving.  This project measured the recovery
and exhaust emissions of lead  dust in a laboratory setting by four d ifferent vacuum
cleaners currently available for household  use.  One of these vacuum cleaners was
equipped with a HEPA filter.

The sampling and analysis procedures and the project organization are described in the
Quality Assurance Project Plan for the Wipe and Vacuum Study (QAPjP), Revision 1
dated  September 24, 1993.  The protocols for collecting and hand ling household  dust
used in the tests, preparing the substrate sections for the tests, operating the samplers
and vacuum cleaners, and performing various steps for the analysis of lead  are
contained the QAPjP appendices.

The study report is d ivided into two volumes.  Volume I presents the background,
methods, and study results.  For readers interested  in the specific sampling and
analysis procedures or those interested  in replicating the procedures, Volume II
contains the append ices from the QAPjP which describe the sampling and analysis
procedures.  The Table of Contents lists the various append ices.  In the original QAPjP,
the BRM sampler was referred  to as the HVS3 sampler.  The terminology was changed
for this report to better describe the sampler.  In these append ices the term HVS3 has
been changed to BRM except on copies of the data collection sheets used during the
study.  Any such reference to HVS3 refers to the BRM sampler, the sampler used in the
Baltimore Repair and Maintenance study.
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